BSHS Monographs publishes work of lasting scholarly
value that might not otherwise be made available, and aids
the dissemination of innovative projects advancing
scholarship or education in the field.
13. Chang, Hasok and Jackson,
Catherine (eds.). 2007. An
Element of Controversy: The Life
of Chlorine in Science, Medicine,
Technology and War.
ISBN: 978‐0‐906450‐01‐7.
12. Thackray, John C. (ed.). 2003.
To See the Fellows Fight: Eye
Witness Accounts of Meetings of
the Geological Society of London
and Its Club, 1822‐1868. 2003.
ISBN: 0‐906450‐14‐4.
11. Field, JV and James, Frank
AJL. 1997. Science in Art.
ISBN 0‐906450‐13‐6.
10. Lester, Joe and Bowler,
Peter. E. Ray Lankester and the
Making of Modern British
Biology. 1995.
ISBN 978‐0‐906450‐11‐6.
09. Crosland, Maurice. 1994. In
the Shadow of Lavoisier:
ISBN 0‐906450‐10‐1.
08. Shortland, Michael (ed.).
1993. Science and Nature.
ISBN 0‐906450‐08‐X.
07. Sheets‐Pyenson, Susan.
1992. Index to the Scientific
Correspondence of J. W. Dawson.
ISBN 978‐0‐906450‐07‐9.

06. Morris, PJT, and Russell, CA;
Smith, JG (ed.). 1988. Archives of
the British Chemical Industry,
1750‐1914: A Handlist.
ISBN 0‐0906450‐06‐3.
05. Rees, Graham. 1984. Francis
Bacon's Natural Philosophy: A
New Source.
ISBN 0‐906450‐04‐7.
04. Hunter, Michael. 1994. The
Royal Society and Its Fellows,
1660‐1700. 2nd edition.
ISBN 978‐0‐906450‐09‐3.
03. Wynne, Brian. 1982.
Rationality and Ritual: The
Windscale Inquiry and Nuclear
Decisions in Britain.
ISBN 0‐906450‐02‐0
02. Outram, Dorinda (ed.). 2009.
The Letters of Georges Cuvier.
reprint of 1980 edition.
ISBN 0‐906450‐05‐5.
01. Jordanova, L. and Porter, Roy
(eds.). 1997. Images of the Earth:
2nd edition.
ISBN 0‐906450‐12‐8.

For e‐prints and ordering
information, visit the BSHS
Monographs Website:
www.bshs.org.uk/monographs

SCIENCE AND
NATURE
essays in the history ofthe environmental sciences

edited by

Michael Shortland

BRITISH SOCIETY FOR THE HISTORY OF SCIENCE

© British Society for the History of Science 1993

ISBN

o-906450-o8-x

Designed and typeset in Stempel Garamond by jejfrey Dean,
The Stingray Office, 16 Charles Street, Oxford ox4 3AS
Printed in Great Britain by The Alden Press, Oxford

Contents
Foreword
I.

2.

MICHAEL SHORTLAND

Science and the environment: New agendas
for the history of science?
The ancient climate in the eighteenth
and early nineteenth century

vu

PETER J. BOWLER

THEODORE S. FELDMAN

23

JOHN SHEAIL

41

TIMOTHY BOON

57

STEPHEN BOCKING

89

3. Pollution and the protection of inland

fisheries in inter-war Britain
4.

The smoke menace: Cinema, sponsorship and
the social relations of science in 1937

5. Conserving nature and building a science:
British ecologists and the origins of the
Nature Conservancy

6. Of desert and watershed: The rise of ecological
consciousness in Victoria, Australia

LIBBY ROBIN

7. An elusive science: Ecological enterprise
in the Southwestern United States
SHARON

E. KINGSLAND

8. On 'environmentalism': The origins of
debates over policy for pest-control research
in America, 1960-1975
PAOLO

The failed promise of human ecology
List of contributors
Index of names

5

151

PALLADINO

181

CHUNGLIN KWA

213

EUGENE CITTADINO

251

9. Radiation ecology, systems ecology and the
management of the environment
10.

II

-8On 'environmentalism':
The origins of debates over policy for
pest-control research in America, 1960-1975
PAOLO PALLAD1NO

1.

Pest control and 'environmentalist' ideology

During the 1950S, synthetic insecticides such as DDT, which only ten years
earlier had seemed to many excited American entomologists to usher a new
age in the practice of pest control, were proving quite ineffectual: the insects
these insecticides were meant to kill were becoming quite resistant to them.!
More alarmingly, the environmental disruption wrought by the widespread
and ecologically indiscriminate use of these insecticides, described so vividly
by Rachel Carson in Silent spring, resulted in a campaign in America during
the 1960s to ban their use. 2 Entomologists responded to the situation by
presenting 'integrated control' and 'sterile-male release' programs as novel
pest control programs that would eventually remedy the agricultural and
environmental disaster for which they were being held responsible. By the
late 1970s, however, these entomologists were sharply divided over the
merits of these two innovations. The historian John Perkins has argued that
the division was so sharp because 'integrated control' and 'sterile-male
release' programs were based on views of the relationship between humanity
and nature that are mutually incompatible) Apparently, those entomologists supporting the 'sterile-male release' approach had no reservations about
I wish to thank Vernon Ruttan and Waldemar Klassen for their guidance through the mazes
of American agricultural politics and agricultural research policy, and ]on Harwood for his
insightful criticism of an earlier draft of this paper.
I See P. Palladino, 'The "insecticide crisis" and entomological research in the United States
in the 1960s and 1970s: Political, institutional. and conceptual dimensions', Ph.D. dissertation.
University of Minnesota, 1989, pp. 17-99.
> R. Carson, Silent spring [1962], Boston, 1987; and T. R. Dunlap, DDT: Scientists, citizens,
and public policy, Princeton, 198 I.
) ]. H. Perkins, Insects, experts and the insecticide crisis: The quest for new pest management
strategies, New York, 1982; see also the shorter accounts of Perkins' thesis in the following two
papers: 'The quest for innovation in agricultural entomology, 1945-1978', in D. Pimentel and
J. H. Perk ins, eds., Pest control: Cultural and environmental aspects, Boulder, 1980; and 'The
boil weevil in North America: Scientific conflicts over management of environmental resources', Agriettlture. ecosystems, and environment, (1983) 10, pp. 217-45.
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both helping farmers and stopping any needless destruction of the natural
environment by simply 'eradicating' pest populations down to the very last
individual. This attitude, according to Perkins, was grounded in a belief that
humans' capacity to reshape the natural environment to meet their material
needs is unlimited. The proponents of 'integrated control' believed instead
that entomologists should limit themselves to 'managing' the use of insecticides so as to limit any damage to the natural environment, while still helping farmers to reduce economic losses. This belief stemmed supposedly from
the view that humans are an integral part of nature and have no right to
eliminate any other species. Given these opposing ideological commitments,
it was perhaps inevitable that any discussion between the proponents of the
two programs should result in sharp divisions with no room for compromise. 4 This explanation, however, is at odds with the occasional willingness
of some of the chief proponents of 'integrated control' to argue that the two
programs were quite compatible. Still other proponents seemed to oppose
'eradication' programs on grounds that had far more to do with funding for
entomological research than with the unity of humanity and nature.
In this paper, I want to suggest that the divisions observed by Perkins are
better understood by considering that antagonism between federal and local
authority which has characterized so much of the history of the United
States. The 'sterile-male release' approach was devised by entomologists in
the United States Department of Agriculture, while the development of
'integrated control' was the work of entomologists in some of the largest
state agricultural experiment stations. The relationship between these two
branches of the American agricultural research establishment, one federal
and the other controlled by state legislatures, has never been an easy one.5
But this tension reached a particularly high point during the 1970s, as the
Department of Agriculture became a prime target of a program initiated by
the Nixon Administration to transfer the burden of government from the
federal to the state level. The passage of parts of this program (and Nixon's
re-election in 1972) was facilitated by a temporary alliance between the
administration and an increasingly powerful 'environmentalist' movement.
This alliance was sometimes mediated by supporting programs of research
that were particularly appealing to both parties. By this time, the 'integrated
4 I use the term 'ideology' quite deliberately because what Perkins describes as competing
'philosophies', are normative sets of propositions, which, as we shall see, serve particular social
interests; on the meaning of 'ideology', see T. Eagleton, Ideology, London, 1991.
S For other examples of this rivalry, see Deborah Fitzgerald's discussion of the efforts
between 1915 and 1925 by the Bureau of Plant Industry of the Department of Agriculture to
transform the plant breeding programs of the state agricultural experiment stations (The business of breeding: Hybrid corn in Illinois, [890-[940, Ithaca, 1990, pp. 63-9); and R. Sawyer's
study of the relationship between the federal Bureau of Entomology and entomologists employed by the state of California ('Monopolizing the insect trade: Biological control in the
USDA, 1881-1951', Agricultural history, (1990) 64, pp. 271-85)'
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control' and 'sterile-male release' programs considered here had reached
crucial phases in their development: they had been recognized as promising
alternatives to the current, ecologically indiscriminate use ofDDT and other
similar insecticides, but needed further support to implement the promises.
The appeal by the researchers in the experiment stations to those 'environmentalist' values that so captured Perkins' attention must be viewed also as
an effort to mobilize the alliance between the Nixon Administration and the
'environmentalist' movement to act in their behalf during their competition
with researchers in the Department of Agriculture for the expansion of their
respective programs of research. This is not to say, however, that none of
these researchers were deeply committed to the values of the 'environmentalist' movement. We should instead view the promoters of 'integrated control' as a coalition drawn together by a variety of different concerns, some of
which assumed greater importance at a particular point in American history.
In sum, the aim of this paper is to show how ideological considerations can
interact with political and institutional ones to shape the evolution of particular scientific research programs.
2.

Insects and chemical insecticides

In the 1930S and 1940s, the intensive use of arsenic- and lead-based insecticides resulted in large toxic residues on crops and in the soil, which were
hazardous to consumers and also reduced the productivity of the soil. The
economic repercussions of this situation halted the increasing use of these
insecticides. 6 However, the synthetic ones developed during the 1940s, like
DDT for example, seemed less toxic to both plants and humans, and were
used therefore much more liberally. At the same time, their relative cheapness promoted their use where 'biological control' or 'cultural control' had
been preferred before. For example, instead of searching for and introducing
predators and parasites of insect pests (biological control), and instead of
merely checking their depredations by removing infested plants, by destroying the pests' refuges, or by altering cultivation practices to make the crop
less attractive (cultural control), it now seemed feasible to completely eliminate any pest by simply showering insecticide throughout its natural range.7
Federal and state departments of agriculture proceeded to 'eradicate' pests
such as the gypsy moth, the spruce budworm, and even the elm bark beetle,
by spraying the new insecticides over millions of acres, crossing property,
municipal and sometimes even state lines.
This approach had tremendous repercussions on the ecology of both noxious and beneficial insect species. In the short term, the use of the new
insecticides resulted in the very rapid selection of resistant insect populations
6 ]. Whorton, Before 'Silent spring': Pesticides and public health in pre-DDT America,
Princelon, 1975.
7 Dunlap, op. cit. (2), pp. 76-97.

Paolo Palladino
(resistance).8 In the longer term, however, the indiscriminate destruction of
all insects, pests and their natural enemies alike, allowed any surviving pests
to grow quite explosively after each insecticidal treatment (resurgence).
Moreover, other species, which formerly existed at naturally low densities
because they were held in check by natural enemies, could now obtain far
greater densities; whereas formerly these species had been secondary pests,
they now became pests of primary economic importance (secondary outbreaks).9 Although these problems raised serious questions about the
effectiveness of DOT and other insecticides like it, farmers' typical response
was simply to increase the frequency and doses of the treatments. In so
doing, resistance, resurgence, and secondary outbreaks were only worsened.
This destructive cycle was a cause of great concern to a number of American
entomologists, and, from the mid to late 1950S onward, they began to discuss the need for some better way out of this situation. 1O 'Integrated control'
and the use of artificially sterilized males to 'eradicate' insect populations
seemed to be the most promising solutions.

J. Managing and eradicating pest populations
By the late 1950S, American entomologists who had staked their career on
the use of natural enemies to control insect pests and who, with the advent
of DOT, had then found themselves relegated to the margins of their profession, were suddenly back in the limelight. These entomologists, especially
those in the Division of Biological Control at the University of California,
injected new life into their programs in biological control by proposing to
develop schedules for the use of chemical insecticides that would take into
better account the ecology of the pests and their natural enemies. 11 For
example, they proposed to control the alfalfa aphid by spraying the crop
with an insecticide that was more lethal to the aphid than its major natural
enemies. With such an insecticide it would no longer be necessary to destroy
all the aphids, but it would simply suffice to reduce their numbers just
enough to enable the surviving natural enemies to lower the abundance of
aphids to a tolerable level. 12
Although these entomologists sought to emphasize the central role of
8 A. W. A. Brown, Insecticide resistance in arthropods, Geneva, 1959.
D. Pimentel, Ecological effects of pesticides on non-target species, Washington, 1971.
10 See R. Doutt and R. F. Smith, 'The pesticide syndrome: Diagnosis and suggested prophylaxis', in C. B. Huffaker, ed., Biological control, New York, 1971, pp. 3-15; and Entomological
Society of America, 'Theme of meeting', Bulletin of the Entomological Society of America,
(1959) 5 (3), p. 10 3.
11 See R. Sawyer, 'To make a spotless orange: Biological control in California', Ph.D. dissertation, University of Wisconsin, 1990.
12 See V. M. Stern and R. Van den Bosch, 'Field experiments on the effectS of insecticides',
Hilgardia, (1959) 29, pp. 103-30.
9
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natural enemies in any 'integrated control' program, in some ways, their
approach was not terribly at odds with that of most of their contemporaries. 13
In the early 1960s, they viewed the future of 'integrated control' as contingent
on the development of more, and better 'narrow-spectrum' and 'systemic'
insecticides, a forecast which was in line with the well-established rule among
American entomologists that the proper response to the failure of one class
of chemical insecticides was to replace it with a new one. 14 In another respect
however, 'integrated control' was based on a rather significant departure
from current practice. Ever since the emergence of arsenic insecticides at the
turn of the century, and even more so after the advent of DDT, insecticides
tended to be used on a fixed schedule. That is to say, insecticides were usually
used if the cost of treatment was less than the potential losses that might resul t
from failure to do anything at all about the presence of some noxious insects.
Since it was very difficult to predict whether their abundance was going to
remain at the observed level, or whether it was going to decrease naturally,
or whether it was going to grow and reach destructive levels, the best policy
was to always take some action. Indeed, as long as the value of the crop saved
each year exceeded the cost of the insecticides, it seemed wise to use them
repeatedly throughout the growing season without regard for the ecology of
beneficial and noxious insect species. 1 5 The proponents of 'integrated control' broke with this tradition by arguing that control measures should be
adopted when, and only when, the projected economic losses incurred by the
growers exceeded the costs of treatment. 16 Furthermore, unlike entomologists of an earlier age (or their contemporaries, for that matter) their equation
was not based simply on the cost of the insecticides against immediate gains,
but also included the long-term cost of disrupting the whole crop fauna. The
value of the crop saved following the insecticidal treatment was supposed to
be weighed against future damage due to resistance, resurgence, and secondary outbreaks. Under this broader set of considerations, the proponents of
'integrated control' hoped that the attractiveness of insecticides would be
severely dampened and that 'biological control' would carry the day. This
also implied that the goal of total freedom from insect pests should be
abandoned as an unobtainable one.
I) In fact, Rachel Carson did not include 'integrated COntrol' programs among tne alternative
approaches to pest control, which she thougnt might one day lead to a 'new spring'; instead
she referred to them in the context of a general discussion of the impact of insecticides on
the natural mechanisms regulating insect populations, see Carson, op. cit. (2), pp. 258-61 and
277-97·
'4 See, however, R. L. Doutt, 'Ecological considerations in chemical control: Implications to
non-target invertebrates', Bulletin of the Entomological Society of America, (1964) 10, p. 87.
'5 Since the costs for crop protection often represent only a small fraction of the tOtal costs
of production, this simple cost-benefit analysis, in most cases, would favour the use of insecticides. R. Riley (USDA Cooperative State Research Service), personal communication.
16 V. M. Stern et al., 'The integrated control concept', Hilgardia, (1959) 29, pp. 81-101.
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There was at hand, however, a far more radical approach to pest control,
which promised to dispense eventually with all uses of insecticides; Rachel
Carson described it in the following manner:
about a quarter of a century ago Dr. Knipling startled his colleagues by
proposing a unique method of insect control. If it were possible to
sterilize and release large numbers of insects, he theorized, the sterilized
males would, under certain conditions, compete with normal wild males
so successfully that, after repeated releases, only infertile eggs would be
produced and the population would die out. 17
Edward Knipling, director of the Division of Entomology in the Agricultural Research Service of the United States Department of Agriculture from
1953 to 1970, had striven from 19 50S onward to shift the agenda for federally
funded entomological research away from the development of new insecticides (and uses thereof), toward a greater emphasis on non-chemical strategies. Among the latter was the use of artificially sterilized males, an approach
which he had been thinking about ever since the late 1930S. Knipling believed that if an insect population were so sparse that a female faced comparable odds of mating with either a normal and fertile male or an artificially
sterilized one, then it would eventually be possible to eliminate completely
any local insect population; that is to say, it could be 'eradicated'. The
screwworm, which existed naturally at very low population densities and yet
was a cause of significant economic losses to the cattle industry in the southwestern United States, seemed to Knipling the perfect candidate for the
approach. In 1954 and 1955 his idea was put to test on the Caribbean island
of Curac;:ao, with remarkable success: after treatment, no screwworms could
be found anywhere on the island. This approach was then used by the
United States Department of Agriculture to eliminate the screwworm from
Texas and Florida, and in the early 1960s, Knipling suggested that perhaps it
could also be used against the most intractable pest of American agriculture,
the cotton boil weevil. 18
4- Eradicating the boIl weevil

In the late 1960s, the United States Department of Agriculture obtained the
financial backing of the National Cotton Council and political support in
Congress to implement a Pilot Boil Weevil Eradication Experiment and test
Edward Knipling's ideas on a grand scale. 19 The experiment would be very
Carson, op. cit. (2), p. 279.
See Perkins, op. cit. (3), pp. 97-126; and E. F. Knipling, 'Potentialities and progress in the
development of chemosterilants for insect control', Journal of economic entomology, (1962) 55,
pp. 782 -6.
19 E. F. Knipling, The basic principles of insect population suppression and management,
USDA Agriculture handbook no. 512, Washington, J979, pp. 528-38.
17
18
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expensive, $5.25 million, but, as cotton protection accounted for almost half
the use of insecticides in the United States, and two thirds of them were used
against the boil weevil alone, this large investment seemed worthwhile. 20
Certainly, if successful, the experiment would transform the 'sterile-male
release' approach into the most revolutionary innovation in crop protection
since the advent of DDT.
The plan for the experiment was firstly to reduce the weevil population
over a selected area to a very low density. Thus, starting in the fall of 1971,
parts of Mississippi were subjected to a drastic control program, which
included the destruction of crop residues at the end of each growing season
to reduce the number of overwintering refuges for the weevils, intensive
insecticidal treatments before and after the dormant season, and the use of
pheromones to trap most of the insects remaining after this preliminary
phase. Artificially sterilized male weevils were then released in the second
phase to eliminate any survivors.
As this trial run reached completion in 1973, many entomologists began to
express serious doubts about the effectiveness of the 'sterile-male release'
method because a small number of weevils were found in the interior of the
experimental si te. 21 A special panel of the Entomological Society of America
was called upon to review the accomplishments of the experiment, and the
panellist immediately sought to establish from where these weevils had
come. If they had simply survived the entomologists' onslaught, then the
'sterile-male' technique was far less effective than promised. The amazingly
low weevil densities achieved by this effort could only be maintained by
continuously monitoring the crops and quickly treating local infestations. It
was of course possible that the weevils had simply immigrated into the area
after the onslaught. This second, seemingly less damaging explanation, however, drew attention to the discretely overlooked fact that, although the
screwworm was completely eliminated on Curac;:ao, a long-term commitment of financial resources was needed in Texas to prevent any re-invasion
from Mexico and other infested areas. Such re-invasions might be particularly common in the case of the boil weevil, which was known to migrate
over relatively long ranges.
Those entomologists in United States Department of Agriculture who had
championed the revolutionary achievements of the 'sterile-male release'
method were caught in a bind. Not only had they had failed to fulfil the
promise that had allowed them to obtain from their public and private
20 See US Senate, Integrated pest management, Hearings before the Subcommittee on Agricultural Research and General Legislation. 99th Congress, First Session, Washington, 1977, p.
211; E. F. Knipling, 'Boil weevil and pink bollworm eradication: Progress and plans', Ginners'
journal & yearbook, (1971), pp. 23-30; and Perkins, op. cit. (3), p. 120.
21 W. G. Eden et al., 'The Boil Weevil Eradication Experiment', Bulletin of the Entomological Society of America, (1973) 19, pp. 218-21.
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sponsors a previously unimaginable fund for any kind of entomological
research and development, they had also angered entomologists outside the
Department. It seemed to these other entomologists, and especially to those
advocating 'integrated control', that their colleagues in the Department of
Agriculture had obtained their funding by simply misrepresenting the goals
of their project, by promising to repeat the achievements on Cura~ao, while
knowing quite well that they were in fact aiming to obtain a situation similar
to that established against the screwworm in the Texas. 22 They were not
prepared to let the Department of Agriculture off the hook.
5. Two paradigms for pest control

Five years after the Pilot Boil Weevil Eradication Experiment, the Entomological Society of America convened a round-table discussion on the merits
of 'eradication' programs. 23 The mediator, entomologist H. C. Cox from the
United States Department of Agriculture, opened the discussion by pointing
out that even graduate students knew that, 'eradication is a politicians' term.
They really mean control'.24 Nevertheless, the North Carolina State University entomologist and most articulate proponent of 'integrated control',
Robert Rabb, took the term 'eradication' to be something more than a
'politicians' term'. He began his criticism by considering the different aims
of 'integrated control' and 'eradication'. He did not believe that
man can devise large-scale productive and persistent agro-ecosystems in
which he is the sole beneficiary of the energy and materials involved. The
goal of pest management is not to eliminate pests, but rather to reduce
their take ofbiomass as low as possible without jeopardizing the stability
of production. 25
For Rabb (and other proponents of 'integrated control'), entomologists
should aim to maximize the long-term productivity of farmers by balancing
any benefits from the use of insecticides against the damage to the natural
checks on the growth of pest populations; at times, this might even mean
that no action should be the appropriate response to the presence of pests. 26
But more crucially, Rabb argued that
2l H. C. Cox, 'Comments of the moderator', Bulletin of the Entomological Society of
America, (1978) 24 (I), p. 35.
2) Entomological Society of America, 'Eradication of plant pests - Pro's and con's', Bulletin
of the Entomological Society of America, (1978) 24 (I), pp. 35-54.
24 Cox, op. cit. (22), p. 35.
2j R. L. Rabb, 'Eradication of plant pests - Con', Bulletin of the Entomological Society of
America, (1978) 24 (I): 43.
26 On this last point, see C. B. Huffaker, 'Ecological management of pest systems', in J. A.
Behnke, ed., Challenging biological problems: Directions towards their solution, New York,
197 2 , p. JI9·
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the most rational general approach to pest problems is to learn to live
with them . . . the use of [technological] power [against them] is a
tremendous responsibility and must be done without arrogance and with
subtle sensitivity, if not reverence, for the value of all life. 27
Rabb's views of the aims of pest control were sharply different from those
of Edward Knipling. For Knipling, 'integrated control' was nothing more
than the systematic assembly of a number of different tactics to maximize
the control of insect populations, while seeking to reduce dependence on
chemical insecticides. 2s The chief problem was to establish the proper balance between chemical control, whose efficiency is proportional to the density of the pest population, and the release of sterilized males, whose effect
on the target population is inversely proportional to its density. That the
adoption of control measures should be contingent on economic deliberations of the type involved in the formulation of the 'economic thresholds'
advocated by Rabb and other supporters of 'integrated control' was to
Knipling absolute nonsense. In fact, he argued firstly that entomologists
should strive to afford humanity with the 'maximum protection from pests
that affect [its] health and comfort', and then proceeded to express his 'great
confidence in the ingenuity of our young scientists to perfect the technology
necessary to put sound principles of insect suppression [eradication] into
practice in future years'.2 9
In sum, Knipling preferred a terminal solution to an expensive coexistence
with insect pests, and professed an unlimited confidence in the abilities of
entomologists to obtain this goa])O This, according to Perkins, was the
expression of a more fundamental belief, namely that humans' capacity to
mould nature to suit their own needs was limitless and proper. Rabb disputed this faith on both points. Given such fundamentally incompatible
perspectives on the interaction of humans and nature, it is not surprising that
any disputes between the two groups over the relative merits of their respective programs should be intractable. Yet there are good grounds for suspecting that this is not a very satisfactory account of the controversy, as there are
too many exceptions, ambiguous statements about the relationship between
'management' and 'eradication', and arguments against the latter, which do
not fit easily with Perkins' explanation.
Rabb, op. cit. (25), pp. 40 and 44.
E. F. Knipling quoted in Perkins, op. cit. (3), p. 56.
29 E. F. Knipling, 'Eradication of plant pests - Pro', Bulletin of the Entomological Society of
America, (1978) 24 (I), pp. 44-52, quotations on pp. 45 and p.
)0 In his latest and comprehensive discussion of pest control strategies, Knipling completely
ignores the notion of 'economic thresholds'; he is far more concerned with what he views as the
detrimental economic and environmental impact of a long term commitment to treating pest
outbreaks with pesticides, which is an implicit and undesirable feature of any 'integrated control' program. See Knipling, op. cit. (19).
27
28
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For example, Paul De Bach, a member of the group of researchers from
the University of California who played a central role in the development of
'integrated control', was totally dedicated to the development of biological
control as a self-standing strategy of pest control, and a long-time opponent
of the 'eradication' campaigns so criticized by Rachel Carson)I Yet, like
Carson, De Bach did not find the notion of 'eradicating' an insect species
particularly reprehensible if it was accomplished by biological rather than
chemical meansY In fact, he proposed that the ecological mechanism of
'competitive exclusion' could be exploited to totally eliminate an undesirable
species. By introducing into a given area a species that was closely allied to
the target pest by way of its habits (except for the undesirable ones) and was
a superior exploiter of at least one shared resource, De Bach believed, that
the ensuing competition between the two species would result in the displacement and extinction of the noxious one)3 For yet another important
figure in the early development of 'integrated control', the Canadian entomologist Bryan Beirne, 'eradication' was one among many ecologically sustainable approaches to pest control; permanence, as opposed to the fleeting
and very destructive action of insecticides, was for him the one goal toward
which all entomologists should aim. In fact, in 1967 Beirne wrote that, 'the
most desirable level of results [of pest management practices] is permanent
pest eradication')4 In sum, De Bach's and Beirne's critical references to
'eradication' were indictments of the indiscriminate use of insecticides rather
than indictments of the ultimate goal: the complete elimination of the pest
population)5 Thus it seems that in 1960s 'integrated control' and 'eradication' were viewed by some entomologists as compatible approaches to crop
protection.
J I See Dunlap, op. cit. (2), p. 194, and also P. De Bach, Biological control by natural enemies,
Cambridge, 1974.
Jl For Carson's opposition to the use of insecticides to 'eradicate' insects, see Carson, op. cit.
(2), pp. 155-72; and on her attitude toward the elimination of insect species by any other means,
see pp. 277-91 (especially pp. 284-5).
JJ See P. De Bach, 'Some ecological aspects of insect eradication', Bulletin of the Entomological Society of America, (1964) 10, pp. 221-4, and P. De Bach, 'The competitive displacement and
coexistence principles', Annual review of entomology, (1966) 11, pp. 183-212. See also De Bach,
op. cit. (31), pp. 265-9. On De Bach's general views on the relationship between ecological
theory and the practice of biological control, see P. Palladino, 'Ecological theory and pest
control practice: A study of the institutional and conceptual dimensions of a scientific debate',
Social studies of science, (1990) 20, pp. 255-81.
14 B. P. Beirne, Pest management, London, 1967, p. 71.
35 A further indication that this may in fact be the case is offered by one of Ray Smith's early
discussions of 'integrated control', where he stated that, '[growers] must now be reconditioned
to tolerate pest populations at sub-economic levels and refrain from attempts at eradication
through chemical contml' (emphasis added), R. F. Smith, 'Integration of biological and chemical
control: Introduction and principles', Bulletin of the Entomological Society of America, (1963)
8, pp. 188-9.
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It could be argued, however, that De Bach and Beirne contributed more
to the technical rather than the conceptual development of 'integrated control', and that therefore their views are not very significant. Yet, even Carl
Huffaker, the director of the Division of Biological Control at the University of California in Berkeley, and one of the conceptual founders of'integrated control' whose views provide most of the material for Perkins'
contrast between the ideological foundations of 'eradication' and 'integrated
control', could sometimes accept the goal of eradication. In 1970, during a
conference of seminal importance for the development of 'integrated control', Huffaker first asserted quite clearly that, 'eradication is outside the
philosophy of pest management by definition', but then went on to concede
that the complete elimination of a pest population was, sometimes, a legitimate goal.3 6 He suggested that small, recently established, and circumscribed
populations, especially if they were potentially so pernicious as to effectively
prevent the implementation of management programs to control them and
other secondary pests, could be targeted for eradication.37 Interestingly, the
criteria for legitimating the goal of eradication - small, recently established,
and circumscribed populations - were so vague, that it was not at all clear
why a program to eradicate the woodwasp in Australia discussed during the
1970 conference satisfied them while the boil weevil program did not)8
Similarly, United States Department of Agriculture entomologists often argued that the intensive insecticidal programs required to protect cotton from
the boil weevil prevented the implementation of effective management
schemes to control a secondary, but very destructive pest on cotton, the
cotton boil worm)9 Huffaker had suggested that in a situation such as this
one, eradication of the more pernicious pest might be a legitimate goal; yet,
when it actually came to the boil weevil, he rejected this rationale.
Huffaker's was not a very consistent position.
Huffaker's position on 'eradication' raises some doubts about Perkins'
account of the controversy. Confidence in it is eroded still further upon
consideration of the explicitly economic and professional motives for opposing 'eradication' offered by some other participants in the crucial roundtable discussion in 1978. Dale Newsom, an entomologist from Louisiana
State University and yet another central figure in the development of'integrated control', was called upon to discuss the economic aspects of the
controversy. He prefaced his position by stating that
)6 C. B. Huffaker, 'Summary of a pest management conference - A critique', in R. L. Rabb
and F. E. Guthrie, eds., Concepts of pest management, Raleigh, 1971, p. 232.
)7 Huffaker, op. cit. (36), pp. 232-3; see also R. L. Rabb, 'Introduction to the conference', in
Rabb and Guthrie, op. cit. (3 6), p. 3.
)8 See P. W. Geier, 'Temporary suppression, population management, or eradication: How
and when to choose', in Rabb and Guthrie, op. cit. (36), pp. 170-190.
)9 R. L. Ridgway (USDA Agricultural Research Service), personal communication; R. Jones
(University of Minnesota), personal communication.

Paolo Palladino
I do not consider it morally wrong and ecologically disastrous to attempt
to eradicate some pest species. To the contrary, I would argue that such
attempts may be appropriate pest management strategies in some cases,
worthy of substantial, continuing research effort. However, the accomplishments of eradication efforts have been so meager and the costs so
great that an assessment of the eradication strategy is long overdue. In
addition to the investments of manpower and money in eradication
efforts by the [United States Department of AgricultureJ ... substantial
amounts are contributed by other agencies of the ... Federal Government, State agencies, grower organizations, and individual growers.
Considering funds from all sources, the amount spent for eradication is
much too high a percentage of the total available for pest control. When
judged by the extremely high ratio of failure to success, application of
the eradication principle is a poor investment in pest management. 40
Thus, although he acknowledged that some entomologists objected to
'eradication' on ethical grounds, Newsom himself did not view 'eradication'
and 'integrated control' as mutually exclusive approaches. He was rather
more concerned about the appropriation by the proponents of 'eradication'
of a large fraction of the total allocations for research on pest control, mainly
by making promises which, for the most part, were unfulfilledY Ultimately,
Newsom warned that the 'wishful thinking' characteristic of eradication
projects presented a threat to public support for all entomological research.
He did not believe that,
society can indefinitely continue to pour money and manpower into illconceived eradication programs that produce nothing but continued
dangling of the carrot of eventual eradication before society. Eventually
our profession will lose credibility.4 2
Such concerns about the economic and professional implications of 'eradication' programs were not of marginal importance. Indeed, in his comments
during this round-table discussion, Robert Rabb himself pointed out that
there is a finite amount of resources (talent and money) to expend on
entomological activit.ies. How much of this is it prudent to expend on
eradication efforts? ... And what will be the effect of expensive largescale eradication programs on basic research ?43
These links between ideological, economic, and professional concerns
4° L. D. Newsom, 'Eradication of plant pests - Con', Bulletin of the Entomological Society
of America, (1978) 24 (I), pp. 36 and 38. Newsom's opposition to eradication programs has a

long history, which goes back to the 1950S, see Carson, op. cit. (2), p. 172.
1
4 For an alternative view on the accomplishments of eradication programs, see W. Klassen
'Eradication of introduced insect pests: Theory and historical practice', (manuscript).
4' Newsom, op. cit. (40), p. 39.
43 Rabb, op. cit. (25), p. 43.
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suggest a much more complicated struggle than Perkins would have his
readers believe, a struggle which can be understood more fully only by
attending firstly to those political changes which so transformed America
during the 1960s and early 1970s, and by then examining how this transformation affected the institutional organization of American entomological
research, and especially the work of those entomologists who sought to
develop 'integrated control' into a major new approach to pest control.
6. 'Silent spring', the politics of pest control, and
the funding of agricultural research

Prior to the publication of Silent spring, the control of insect pests and the
use of insecticides were matters of debate among a very small group of
parties, primarily growers, usually represented by the American Farm Bureau Federation, commodity groups like the powerful National Cotton
Council, and the chemical industry.44 These groups were extremely influential in shaping the policies of the United States Department of Agriculture
because until then agriculture and agricultural policy were an isolated and
privileged domain that functioned according to very different rules from
those pertaining to other areas of American politics and society.45
The chairman of the congressional subcommittee overseeing budgetary
appropriations for national agricultural policy from 1947 to the present day,
Congressman Jaimie Whitten of Mississippi, for example, has been likened
to a 'feudal lord' because he has run agricultural policy according to his own
priorities and those of his mostly cotton-growing constituency.4 6 Thus,
when the United States Department of Agriculture requested $25,000 to
study new ways of addressing the boil weevil problem, Whitten rejected the
request by appealing to the need for fiscal restraint and by questioning the
necessity for any further research on this problem because DDT did the job
quite wellY But at the same time he quickly approved the appropriation of
$ I. I million for the construction of the Boil Weevil Research Laboratory
requested by the same department. 48 He did so only because the laboratory
44 For an analysis of the agricultural policy-making process in the 1950S and 1960s, see C. J.
Bosso, Pesticides and politics.' The life cycle of a public issue, Pittsburgh, 1987, pp. 21-78; and
D. F. Hadwiger, The Politics of Agricultural Research, Lincoln, 1982, pp. 115-68. With regard
to farmers' associations like the American Farm Bureau Federation, see Bosso, op. cit. (44), pp.
35-8; on commodity groups and agribusiness, see L. Busch and W. B. Lacy, Science, agriculture
and the politics of research, Boulder, 1983, pp. 26-9.
45 For an analysis of the place of agriculture in American society, see A. Mayer and J. Mayer,
'Agriculture, the island empire', Daedalus, (1974) 103 (3), pp. 83-95·
6
4 Bosso, op. cit. (44), pp. 65-71; Hadwiger, op. cit. (44), pp. 130-)247 Hadwiger, op. cit. (44), pp. 162-7. See also Bosso, op. cit. (44), p. 130; Whitten was one
of the staunchest supporters ofDDT during the years that eventually witnessed its ban, and his
book, That we may live, (Princeton, 1966) was a true celebration of the marvels of DDT.
48 Perk ins, op. cit. (3), pp. 114-15.

[194]

Paolo Palladino

was to be built in his own congressional district; had the location of the
laboratory been different the outcome would not have favoured the plans of
the Department of Agriculture. 49
From the 1960s onward, however, the American political landscape was
radically transformed as growers, commodity groups, the chemical industry
and elected officials like Whitten had to come to terms with a new actor, the
'environmmtalist' movement. 50 The disastrous impact of the indiscriminate
use of insecticides during the 'eradication' campaigns on bird and fish
populations, which often were far removed from the areas targeted by these
programs, resulted in considerable opposition among an increasingly numerous and prosperous suburban middle classY The members of this middle class had very little understanding of those economic pressures that led
American farmers to support the widespread use of insecticides like DDTY
But, for all their opposition to what was happening on American farms, with
all the implications it carried for the survival of wildlife, they were excluded
from those political circles that controlled agricultural policy. This situation
seemed to them profoundly anti-democratic.5 3 This disquiet was exacerbated by a more general concern: here, as with fall-out from testing of
nuclear weapons, the government seemed unwilling to do anything to protect the public from an invisible but ever-present menace.5 4 The political
consequences of these concerns were manifold.
49

J. Whitten

quoted in Bosso, op. cit. (44), p. 67.
See Bosso, op. cit. (44). Most probably, this transformation of American politics was due
to the changing character of the American economy: By the end of the second world war, it had
become a predominantly industrial rather than agricultural one. This shift altered the composition of the American electorate - most Americans now lived in urban centres rather than on
a farm - and thus also altered the balance of power in American politics.
5' On public reactions to the highly publicized 'fire-ant' eradication campaigns, see Bosso,
op. cit. (44), pp. 85-90; and Dunlap, op. cit. (2), pp. 8;r-90. For a contemporary assessment of
the impact of these 'eradication' campaigns on non-target species, see O. B. Cope and P. F.
Springer, 'Mass control of insects: The effect on fish and wildlife', Bulletin ofthe Entomological
Society of America, (1959) 4 (2), pp. 52-6.
52 For a review of the politics of growth and the 'environmentalist' movement, focusing
especially on the class composition, see J. R. Logan and H. L. Molotch, Urban fortunes: The
political economy of place, Berkeley, 1987, pp. 200-247, especially 2°9-23. Logan and Molotch
reject the thesis that the 'environmentalist' movement is a middle-class phenomenon, but it is
interesting that the earliest literature they cite on the subject tended to defend the opposite
position. This suggests that the 'environmentalist' movement was originally middle-class and
that its program was later accepted by lower social classes. On the relationship between the
'environmentalist' movement and the farming community, see the account (rather heavily
slanted in favour of the first group) in S. P. Hays, Beauty, health, and permanence: Environmental politics in the United States, Cambridge, 1987, pp. 287-97.
53 On the undemocratic aspects of these campaigns, see Carson, op. cit. (2), p. 127; with
regard to the general political aims of Silent spring, see D. Fleming, 'Roots of the new conservation movement', Perspectives in American history, (1972) 6, pp. 28-34.
54 R. H. Lutts, 'Chemical fallout; Rachel Carson's Silent spring, radioactive fallout, and the
environmental movement', Environmental review, (1985) 9, pp. 211-25.
5°
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In 1962, the President, John Kennedy, whose election in many ways epitomized the political triumph of the new suburban middle class, requested that
the issues raised by Rachel Carson in Silent spring be investigated by his
Science Advisory Committee; the very decision to turn to this body rather
than the National Academy of Sciences symbolized the fundamental change
under way.5 5 Although it had been usual practice to turn to the 'Biology and
Agriculture Board' of the Academy for technical and scientific advice about
agricultural issues, this board was now seen as too closely allied to the
interests of the agricultural establishment to provide a balanced assessment
of the problem.5 6 In fact its 1963 report, Pest control and wildlife relationships,
was scathingly criticized for being unduly sympathetic to the interests of the
agricultural establishment, and to those of the chemical industry in particular.57 The Science Advisory Committee, on the other hand, could hardly be
said to represent the interests of this establishment, as only one of the nine
panel members was affiliated with either the chemical industry, or an agricultural institution.5 8 Apart from the differences in attitude and tone, however,
the reports prepared by the two bodies agreed on the need to support more
research on improving existing pest control strategies and to develop alternative ones. But such uncontroversial advice was bound to be without effect
as long as funding for such research was not forthcoming from the congressional committees in charge of agricultural matters.
Even this situation began to change in the aftermath of Silent spring, as
the sudden burst of public attention to the previously uninteresting politics
of agriculture accelerated the ongoing transfer of political power from rural
to urban America.5 9 Many legislators rallied behind the 'environmentalist'
55 President's Science Advisory Committee, Use of pesticides, Washington, 1963. See also
Bosso, op. cit. (44), pp. 117-18. On environmentalist agenda of the Kennedy Administration
(and also of later Administrations) see H. P. Caulfield, 'The conservation and environmental
movements: An historical analysis' in]. P. Lester, ed. Environmental politics and policy: Theories and evidence, Durham, 1989, pp. 13-56 (especially pp. 26-48).
56 Archives of the National Academy of Sciences Archives: Biology and Agriculture: Committee on Pest control and wildlife relationships: 1962-1963. The total budget for the study was
$31,000, of which total, $10,750 was contributed by the pesticide industry, $15,500 by government agencies, and the rest by other interest groups.
57 For an overview of the reception of the National Academy of Sciences (NAS) study, see
Dunlap, op. cit. (2), p. 116. For a broader assessment of this and other related NAS studies, see
P. M. Boffey, The brain bank of America " An inquiry into the politics of science, New York,
1975, pp. 199- 226 .
58 The President's Science Advisory Committee panel responsible for the preparation of the
1963 report was composed of the following people: C. M. MacLeod, New York University,
Chair; H. S. Bennett, University of Chicago; K. Clark, University of Colorado; P. M. Doty,
Harvard University; W. H. Drury, Massachusetts Audubon Society; D. R. Goddard, University of Pennsylvania; J. G. Horsfall, Connecticut Agricultural Experiment Station; W. D.
McElroy, ]ohns Hopkins University; and]. D. Watson, Harvard University.
59 On the importance the media attached to this issue, consider the statement by the influential CBS News commentator, Eric Sevareid, following the release of the presidential report.
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banner to challenge the power of established figures such as Whitten. For
example, in 1963, the newly elected senator from Connecticut, Abraham
Ribicoff, circumvented the agricultural committees by bringing the pesticide
issue before an especially organized subcommittee of the Government Operations Committee, which then called on a wider range of witnesses than
ever before, some representing interest groups that had previously been
deliberately excluded from the debate. 6o In this changing atmosphere it became possible to obtain more federal funding for research on alternative pest
control strategies, and in fact, the budget for all entomological research in
the United States Department of Agriculture was increased very substantially over the period 1964-1965.61
7. Funding for research on alternative pest control programs

The allocation of these new federal funds affected the development of federal
entomological research programs and those in the state agricultural experiment stations very differently. Until the early 1970s, when the United States
Department of Agriculture underwent a radical reorganization, federal
funding for agricultural research was channelled chiefly through the Department. Its Agricultural Research Service received about four-fifths of the
allocation. These funds were then distributed in a manner such that the
directors of the various divisions of the Service could exert extraordinary
control over any areas of agricultural research that were not likely to be
funded by the private sector or by the more fiscally conservative state legislatures. 62 It was thanks to this power that Edward Knipling could redirect
the federal research agenda for entomology toward the development of alternatives to chemical control programs. He also used this power to garner
political and financial support for his program to 'eradicate' the screwworm.
The fifth of the federal funds for agricultural research remaining after the
Agricultural Research Service got its share was divided between the fifty
Sevareid announced that, 'Miss Carson had twO immediate aims. One was to alert the public;
the second, to build a fire under the Government. She accomplished the first months ago.
Tonight's report by the Presidential panel is prima facie evidence that she has also accomplished
the second', quoted in F. Graham, Since 'Silent spring', Boston, 1970, p. 79; see also Bosso, op.
cit. (44), p. I25·
Graham, op. cit. (59), pp. 74-5, [76-8[, and Bosso, op. cit. (44), p. t21.
Perk ins, op. cit. (3), p. 36, and Bosso, op. cit. (44), p. 121.
62 V. W. Ruttan (University of Minnesota), personal communication. See F. W. Maxwell et
al., 'Report of the committee on impact of ARS-USDA reorganization on the profession of
entomology', Bulletin of the Entomological Society of America, (1974) 20, pp. 50-53; and K. L.
Knight et aI., 'Report of the 1975 ESA committee on impact of ARS-USDA reorganization on
the profession of entomology', Bulletin of the Entomological Society of America, (1976) 22, pp.
65-73, for the reactions of the Entomological Society of America to the reorganization of the
USDA-ARS during the 1970s.
60
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state agricultural research systems. This resulted in a very thin distribution
of funds to researchers outside the United States Department of Agriculture. 63 State scientists therefore relied largely on state legislatures and the
private sector for support. In the case of entomology, the very practical
demands of these sponsors resulted in very narrowly defined research programs that emphasized above all improvement of chemical control. 64 Thus,
by the 1960s, entomological research programs in federal and state research
centres were very different: research in the state systems had hardly been
affected by Knipling's reforms. 65 This difference was exacerbated in the
years following the publication of Silent spring. More federal funds for
research on alternative pest control strategies were now available, but the
largest share went to federal rather than state research programs. Furthermore, the largesse of the federal government was not matched by the state
legislatures in most agricultural states, as the environmental movement carried considerably less political clout there. 66 Thus, the very active, but quite
exceptional research programs led by Carl Huffaker, Robert Rabb, and
Perry Adkisson, in California, North Carolina, and Texas, programs which
aimed to reduce agricultural producers' reliance on insecticides just as much
as Knipling's, benefited very little from this increase. 67

6) See E. L. Peterson, The research program of the USDA, Statement before the federal
council on Science and Technology, 28 April 1959; L. E. Hawkins et aI., Fund support to the
state agricultural experiment stations, Statement before the Division of agriculture, Association
of State Universities and Land-Grant Colleges, November 1964; and US Department of Agriculture, Pesticide program for fiscal year 1965, Washington, 1965.
64 See Palladino, op. cit. (I).
65 US Senate, Inter-agency coordination in environmental hazards, Hearings before the Subcommittee on Reorganization and International Organizations, 88th Congress, Second Session,
Washington, '964'
66 For a review of the relationship between federal aod state responses to environmentalists'
concerns, see C. E. Davis and J. P. Lester, 'Federalism and environmental policy' in Lester, op.
cit. (55), pp. 57-84.
67 Detailed data on the distribution of federal funds for agricultural (environmental) research
in the state agricultural experiment stations during the period prior to 1966 are not available.
Furthermore, since the state budgets of California, North Carolina, and Texas are very large,
state allocations for environmental protection are relatively unaffected by any developments at
federal level, and collection of data relevant to my argument is even more difficult. Therefore,
I rely here largely on interviews with Edward Knipling and Richard Riley of the USDA
Cooperative State Research Service, who by virtue of their positions are capable of providing
a general overview of what was happening in the different states. Since the Cooperative State
Research Service - established to link the federal and state agricultural research system - is
staffed by personnel on leave from the state agricultural experiment stations, the service tends
to be much more sympathetic to peculiar priorities of researchers in the experiment stations
than is the Agricultural Research Service, I believe that between the twO of them, Knipling and
Riley provide a balanced picture of the situation.
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8. The search for support of research on 'integrated control'

Given a political and institutional setting that favoured the research agenda
of scientists in the service of the United States Department of Agriculture,
those in the state agricultural experiment stations who did not enjoy any
substantial support beyond what was allocated to them by the federal government and state legislatures, had to seek support from agencies not usually
associated with agricultural research. Thus, the National Association of
Land-Grant and State Universities suggested in 1964 that they should turn
to the National Science Foundation, the National Institutes of Health, the
Atomic Energy Commission, or the Department of Defense for support. 68
But such diverse organizations could not support projects of a scale comparable to the screwworm program or the Pilot Boil Weevil Eradication Experiment. However, with the establishment of the International Biological
Program during the mid 1960s, the problem facing the proponents of'integrated control' seemed to be resolved.
The International Biological Program was conceived in the early 1960s by
a number of biologists researching fields that had failed to expand as successfully as molecular biology and other bio-medical sciences. 69 The American
participants in this program, especially the members of one particular school
of ecology, argued widely that government support for their cause was
necessary to fully develop the unique potential of ecology to 'manage' the
problems of environmental degradation that so alarmed the American public
during this period. Following the publication of the 1965 President's Science
Advisory Committee report, Restoring the quality of our environment, these
ecologists were able to bring their case to the attention of the House of
Representatives Subcommittee for Science, Research and Development.7°
Their rhetoric was so attuned to prevailing public and political concerns
that, in 1970, the President, Richard Nixon, signed a bill allocating $40
million to the National Science Foundation, to support the American effort
in the International Biological Program.
Carl Huffaker was an early participant in this monumental endeavour to
6S Hawkins. op. cit. (63). The pioneering work of Vernon Stern and his colleagues in the
Agricultural Experiment Stations at Riverside and Berkeley in developing an effective 'integrated control' program during the late 1950S was supported by the National Institutes of
Health, as was also that of Robert Rabb and his colleagues at North Carolina State University,
69 See also C. Kwa, 'Representation of nature mediating between ecology and science policy:
The case of the International Biological Programme', Social studies of science, (1987) '7, pp,
4'3-42 (see also his 'Mimicking nature: The development of systems ecology in the United
States, 1950-1975', Ph.D. dissertation, University of Amsterdam, 1989); and P, Palladino,
'Defining ecology: Ecological theories, mathematical models, and applied biology in the '960s
and '970S', Journal of the history of bIOlogy, (1991) 14, pp, 113-43.
7° President's Science Advisory Committee, Restoring the qualuy of our environment, Washington, 1965. For an overview of these developments, see Kwa, op. cit. (69)'
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transform the place of ecology in the American republic of science.?! From
its very outset, Huffaker sought to develop a research program which would
demonstrate the effectiveness of an ecological approach to pest control. For
him, crop protection should be viewed as one among many different aspects
of crop production (albeit the most interesting to insect ecologists), which
could be 'managed' properly only by understanding the reciprocal interactions of large, complex agricultural ecosystems and the human decisions
regarding their use,71 Thus, he proposed to examine the structure of five
separate crop production systems and then to develop mathematical models
that could eventually serve as guides for managing the use of pesticides and
biological agents to control the various species attacking these crops. However, this plan to transform 'integrated control' into 'integrated pest management' ran into problems due to its explicitly agricultural character.?3
The rules governing the American side of the International Biological
Program stipulated that, like all the proposals submitted to the American
National Committee of the International Biological Program, the one proposed by Huffaker should be supported by the National Science Foundation,?4 The National Science Foundation, however, was reluctant to back
Huffaker's plan since it viewed it as agricultural research, which, in its
opinion, fell within the purview of the United States Department of Agriculture.?5 At this time, however, the relations between the Department of
1

Hulfaker was highly respected among many ecologists for some classic ecological experiments in the 1950S, and Fred Smith, one of the principal figures in the conception and development of the International Biological Program, considered him as 'one of us', F. E. Smith
(University of Michigan), personal communication.
72 C. B. Hulfaker (University of California), personal communication; O. Loucks (Butler
University), personal communication. For a brief account of the development of Hulfaker's
plan in the context ofIBP, see US National Committee for the IBP, Research programs constituting US participation in the International Biological Program, Washington, 1968, pp. 16-17,
}8-4 I, US National Committee for the IBP, Research programs constituting US participation in
the International Biological Program, Washington, 1971, pp. 75-7, US National Committee for
the IBP, US participation in the International Biological Program, Washington, 1973, pp. 36-7,
and US National Committee for the IBP, US participation in the International Biological
Program, Washington, 1974, pp. 62-4. See also C. B. Hulfaker and R. F. Smith, 'The IBP
program on the strategies and tactics of pest management', Proceedings of the Tall Timber
Conferences, (1972) 4, pp. 21 9-}6.
7J Although the 'integrated control' approach is now generally known as 'integrated pest
management', to avoid unnecessary confusion I will continue to use the older term, except when
referring to Hulfaker's project.
74 J. Neuhold (Utah State University; formerly employed by the National Science Foundation) to Paolo Palladino, 17 June 1988. Other projects developed outside the US/IBP National
Committee could be included under the IBP umbrella, but the funding would have to come
from outside the National Science Foundation.
75 During the late 1960s, the National Science Foundation came under considerable political
pressure to suPPOrt more 'applied' research, but this pressure was met by equally considerable
opposition from many of the scientists traditionally supported by National Science Foundation.
The outcome of this struggle was the organization of a Research Applied to National Needs
7
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Agriculture and the proponents of the national Integrated Pest Management
project were rather tense.7 6 Huffaker had expressed reservations about the
role the Department might want to play in the project, fearing as he did that
it would try to control its future development.77 The Department was
equally suspicious of its prospective partner. It argued that it was already
involved in programs that closely paralleled many of the activities contemplated by Huffaker and his colleagues. In fact, a number of projects relating
to the ecological aspects of agricultural production, including pest control,
had been funded by the Department during the I960s, and were later incorporated into International Biological Program in the hope of thus providing
some coherence to the overall effort. The Department of Agriculture therefore viewed the national Integrated Pest Management project simply as an
attempt by state scientists to assert their institutional independence.7 8 Given
the attitude of the National Science Foundation and the United States Department of Agriculture, it seemed that Huffaker and his colleagues would
program within the National Science Foundation. However, there were no provisions within
this new programme to support agricultural research. See US House of Representatives, A
history of science policy in the United States, 1940-1985: Report prepared for the Committee on
Science and Technology, 99th Congress, Second Session, Washington, 1986, pp. 57-60, and M.
Lomask, A minor miracle: An informal history ofthe National Science Foundation, Washington,
1976, pp. 237-250. Also D. Bottrell (University of Maryland), personal communication; T.
Davies (Conservation Foundation), personal communication; W. Dickinson (Environmental
Protection Agency), personal communication; W. Muir (private consulting firm), personal
communication. Davies and Dickinson were in the White House Office of Management and
Budget when these issues were being debated and the Nixon administration was seeking to
bring its weight to bear on the various agencies involved in funding Huffaker's project; Muir
instead served on the Council of Environmental Q!::ality.
7 6 From here on, I will refer to Huffaker's project as the 'national Integrated Pest Management project'.
77 Huffaker had hoped that tne participation of the National Science Foundation would act
to preserve tne independence of state scientists, see tne files ofWaldemar Klassen (henceforth
Klassen Files) 'NSF-IBPIRANN-Dr. Huffaker': C. B. Huffaker to Steering Committee, 14
October 1971; Minutes of Steering Committee Meeting, 2 December 1971. (Klassen, now
director of the USDA Science and Education Administration, was in the service of the Agricultural Research Service at the time of the events discussed here). See also Perkins' discussion of
the composition of the Steering Committee in op. cit. (3), p. 15 I. The leaders of the national
IPM program also succeeded in antagonizing the USDA-ARS by not inviting Knipling to the
1970 conference in Raleigh on the 'Principles of Pest Management' - see Rabb and Guthrie, op.
cit. (36). B. P. Beirne (Simon Fraser University) nas suggested that the Raleign conference was
of seminal importance to the development of IPM in tne United States. B. P. Beirne to Paolo
Palladino, 12 February 1988. See also Rabb's remarks about the exclusion of Knipling from this
conference, in R. L. Rabb, review of Insects, experts, and the insecticide crisis: The quest for new
pest management strategies, in Agriculture and human values, (1984) I (I), pp. 34-7.
78 The Department also resented the implication that it was not responding to the environmental crisis in an adequate manner, and that it was ignoring the role of state agricultural
scientists, Klassen Files: 'NSF-IBPlRANN-Dr. Huffaker': H. C. Cox to T. W. Edminster, 27
September 1971.
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be unable to obtain either political or financial support for their activities in
the United States, notwithstanding the fact that 'integrated control' had been
endorsed in 1965 by the Food and Agriculture Organization of the United
Nations as one of the most promising answers to the problems of crop
protection in the lesser developed countries.7 9 Huffaker and his chief collaborators, Ray Smith, from the Department of Entomology of the University of California at Berkeley, and Perry Adkisson, from the Department of
Entomology of Texas A & M University, had to seek their support in the
halls of Congress and the White House.
9. Tapping the environmental movement

In the late 1960s and early 1970s, environmental issues had become major
items on the American political agenda. Both the (Republican) Nixon Administration and the Democrats in the Congress were vying with one another to capture the support of the environmentalist movement, and
'ecology' and 'environment' became central items in the arsenal of political
rhetoric. Furthermore, the Nixon Administration was aggressively pursuing
a new federalist policy of decentralizing the powers of the federal government. 80 This policy was closely connected with Nixon's effort to bring
about a greater degree of political accountability in all areas of governmental
activity, including support of science. sI At the outset, these developments
enabled Huffaker and his colleagues to surmount the opposition of the
National Science Foundation and United States Department of Agriculture
to the national Integrated Pest Management project. Perry Adkisson could
successfully turn for support to his Texas congressman and powerful chairman of the House of Representatives Appropriations Committee, Congressman George Mahon. Ray Smith instead could turn with equal success to
Nixon's chief of staff, John Erlichman, who then ordered the National
Science Foundation to support the Integrated Pest Management project
under the umbrella of the International Biological Program, and directed the
United States Department of Agriculture to facilitate this operation.
The long-term effect of these political changes however was eveIli
more significant for the development of 'integrated control'.82 In 1970, the
79 Food and Agriculture Organization, Report of the FAO symposium in integrated pest
control, Report No. PLlI965/I5, Rome, 1966.
80 See M. D. Reagan and]. G. Sanzone, The new federalism [2nd ed.], New York, 1981,
pp. 3- 2 9.
81 J. E. I\.;rtz, Presidential politics and science policy, New York, 1978, pp. 180-88; and S. D.
Fries, 'The ideology of science during the Nixon years, 1970-1976', SOCla! studies of science,
(19 84) 14, pp. 323-41.
82 R. L. Ridgway (USDA Agricultural Research Service), personal communication; R. Sauer
(University of Minnesota), personal communication; and J. Neuhold to Paolo Palladino, 17
June 1988. It was also very useful to the progress ofthe national Integrated Pest Management
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competItIOn to capture the vote of the environmental movement between
Senator Edmund Muskie, who was preparing the ground for his 1972 presidential bid, and Richard Nixon, resulted in congressional legislation and
executive orders leading to the establishment of the Environmental Protection Agency and the Council of Environmental ~ality.83 Soon after their
establishment, these organizations turned their attention to the issue of insecticides in the environment. Responding to the controversies surrounding
DDT, the Administration requested the Council of Environmental ~ality
to develop guidelines for amending the Federal Insecticide, Fungicide and
Pesticide Act. 84 One of the most signifi.cant recommendations made by the
Council was the transfer of power to regulate the insecticide industry from
the United States Department of Agriculture to the Environmental Protection Agency. While responding to public mistrust of the Department as a
captive of the chemical industry, incapable, if not unwilling, to enforce
existing regulations, this transfer of responsibilities was also part of the
Administration's plan to debilitate all independent federal centres of power,
and the Department of Agriculture was foremost among them. A second,
very important recommendation of the Council of Environmental ~ality,
which had the same political effect, was to channel through the Environmental Protection Agency all federal support for research on 'biologically integrated alternatives for pest control'.85 The defi.nition of the legitimate
benefi.ciaries of such support written into this report (with the aid of
Huffaker, Smith, Robert Van den Bosch, and Dale Newsom) was so worded
that only 'integrated control' programs could qualify. It laid great emphasis
on the role of biological control and economic thresholds in these 'biologically integrated' approaches to pest control. 86 Other techniques, central to
'eradication' programs were given but a cursory treatment, and, although
'eradication' was contemplated as one possible pest control tactic, its applicability was very severely restricted. 87 Since 'eradication' was a major component of the United States Department of Agriculture research brief, this
defi.nition of acceptable alternatives effectively excluded the Department
(IPM) project to have an ally such as William Caldwell in the White House Office of Science
and Technology, Klassen Files: 'NSF-IBP/RANN-Dr. Huffaker': C. B. Huffaker to Steering
Committee, 14 October 1971.
8) Bosso, op. cit. (44), pp. 151-4, and E. J. Burger, Science at the White House, Baltimore,
1980, pp. 89-90.
S4 Bosso, op. cit. (44), pp. 143-77.
85 Council on Environmental ~ality, Integrated pest management, Washington, 1972. See
also US Senate, Federal environmental pesticide control act, Part Il, Hearings before the Subcommittee on Agricultural Research and General Legislation, 92nd Congress, Second Session,
Washington, 1972, pp. 56-7. For a more detailed insight into the politics of IPM during this
period, see US Senate, Pest control research, Hearings before the Subcommittee on Agricultural
Research and General Legislation, 92nd Congress, First session, Washington, 1971.
86 Council of Environmental ~ality, op. cit. (85), p. vii.
S7 Council of Environmental ~ality, op. cit. (85), p. 7.
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from obtaining any new funds until it redefined its program. Not surprisingly, it was highly critical of the report. S8 But more significantly, the Environmental Protection Agency was now competing directly with the
Department of Agriculture for congressional allocations to cover the costs of
funding environmental and related entomological research, thus diminishing
the power the latter could exercise over the national research agenda for
these fields.
Yet, any mandates to address the environmental crisis were meaningless in
the absence of support for them in the congressional committees overseeing
budgetary appropriations. The chairman of the House of Representatives
Appropriations Committee, Mahon, and his colleague, ]aimie Whitten, the
chairman of the Subcommittee for Agricultural Appropriations, were both
staunch supporters of the 'iron triangle' linking their committees, the United
States Department of Agriculture, and the various agricultural interest
groups, and they were not very sympathetic to the intrusions of the environmental movement (represented by the Council of Environmental ~ality
and the Environmental Protection Agency) into this domain. 89 They fought
a bitter battle against the amendment of Federal Insecticide, Fungicide and
Pesticide Act, and Mahon's eventual assignment of budgetary responsibilities for this legislation to Whitten gave this staunch supporter of the pesticide industry partial control over the budget of the Environmental
Protection Agency, even though one of the many reasons for creating this
agency had been to subvert the close alliance of the United States Department of Agriculture and the industry. This situation, in addition to
Whitten's noted fiscal conservatism, did not promise well for the development of 'biologically integrated alternatives for pest control'. Yet, if any
program to support research on 'ecological' approaches to pest control was
going to receive any funds at all (as was demanded by the Administration),
it was far more likely that congressional representatives from agricultural
districts, such as Mahon and Whitten, would support the Integrated Pest
Management project rather than the one proposed by the United States
Department of Agriculture. Their support for the Department of Agriculture was tempered by general suspicion of all federal programs as somehow
interfering with the rights of individual citizens. The Pilot Boll Weevil
Eradication Experiment was virtually designed to transform this suspicion
into active opposition by requiring the co-ordination of agricultural practices of independent growers on a regional basis, and by relying on both a
highly centralized organization and a great deal of coercion to do so. These
measures seemed to violate the basic right of growers to do as they pleased
on their own land. 'Integrated control', on the other hand, seemed to lend
88 R. 1. Ridgway (USDA Agricultural Research Service), personal communication.
89 Bosso, op. cir. (44), pp. 6 and 154.
9°

W. Klassen (USDA Science and Education Administration), personal communication;
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itself more easily to implementation on a farm-by-farm basis, and thus fit
much better with prevailing individualist, agrarian ideology.9 0 Furthermore,
while the active role taken by the Administration in promoting 'integrated
control', with all the accompanying 'environmentalist' rhetoric, served very
usefully to steal some of the thunder from Muskie's presidential bid, it did
not ruffle unduly the feathers of the chemical industry. Insecticidal control
was, after all, a central and permanent feature of 'integrated control', and the
national Integrated Pest Management project was a research program and
nothing more. 91 Eventually, this combination of powerful (if reluctant) political support in Congress and the 'environmentalist' and 'neo-Federalist'
agenda of the Nixon Administration provided for the smooth passage
through Congress of the Federal Insecticide, Fungicide and Pesticide Act
and the annexed line item mandating federal support for 'integrated control'
through both the Environmental Protection Agency and the United States
Department of Agriculture.
/0.

Crisis and conflict

The social and political alliances which had supported the new environmentalist agenda suddenly collapsed in 1973. In the wake of the 'oil crisis' and
the general downturn of the American economy, federal spending was severely curtailed and the legitimacy of this agenda now had to be judged in
strictly economic terms. 92 Pest control research was not immune to this
change. Carl Huffaker's program faced severe financial difficulties as the
three agencies supporting it attempted to divest themselves of any responsibility for its continuation. The Environmental Protection Agency questioned the propriety of its involvement, viewing the program as falling
outside its scope of responsibilities; it was, after all, a regulatory agency.
R. L. Rabb (North Carolina State University), personal communication. See also Perkins, op.
cit. (3), p. 140; and Rabb, op. cit. (77). For a different view of the relationship between
'integrated control' and the organization of agricultural production, see P. De Bach, 'Successes,
trends, and future possibilities', in P. De Bach, ed., Biological control of insect pests and weeds,
New York, 1964, p. 713.
9' W. Dickinson (Environmental Protection Agency), personal communication. See also
'The President's Message on the Environment', 8 February 1972, in Council of Environmental
~ality, The President's [972 environmental program, Washington, 1972, pp. 6-7. For the
views of the chemical industry on 'integrated control', see M. Y. Demaret, 'Declaration faite par
M. Y. Demaret, secretaire general du GIPAF, au nom de I'industrie des pesticides au cours de
la conference FAO sur I'ecologie en relation avec Ja June contre les parasites des plantes', in
Proceedings of the FAO conference on ecology in relation to plant pest control, Rome, 1974, pp.
3 21 - 6
2
9 Bosso, op. cit. (44), pp. 178-t81. Another important factor in the reductions of budgets for
environmental initiatives was that Nixon's landslide victory in the 1972 presidential elections
removed the imperative that had motivated the earlier challenge of entrenched political powers,
see Bosso, op. cit. (44), p. 174.
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At most, the Agency was interested in supporting research on economic
thresholds, research which would directly support its regulatory functions. 93
But any greater emphasis on such 'economic' studies would have made the
National Science Foundation even more aware of the fact that it was supporting research outside its traditional domain. 94 In fact, with the termination of the International Biological Program, the National Science
Foundation sought to end its involvement in the Integrated Pest Management program. The United States Department of Agriculture, on the other
hand, had been placed in an unusual situation when it was ordered to support Huffaker's project. Since at the outset of the project its leaders had been
leery of any direct involvement of the Department, fearing that they might
lose control over it, they had sought to obtain support from the Department
only in the form of extramural research grants. However, this category of
funds had been severely reduced by the Nixon Administration, as part of its
campaign to restrict the power of federal agencies. 95 If forced to continue
supporting Huffaker's program, the Department of Agriculture would have
then had to provide logistical and manpower support for a research program
over which it had minimal control, and do so out of funds designated solely
for its own projects. The Department dug in its heels.9 6 Thus, in 1973
Huffaker and his colleagues found themselves having to cut $500,000 from
their budget. The Environmental Protection Agency and National Science
Foundation suggested that the cotton sub-project, which was directed by
Perry Adkisson, should absorb the brunt of it, since 'cotton research is
funded from a variety of sources',97 Yet, in 1973 the National Cotton Council, the most important organization of American cotton growers and most
significant source of funding for cotton research outside the federal government, was already supporting the Pilot Boll Weevil Eradication Experiment
and was committed to supporting the even more ambitious and expensive
93 Klassen Files: 'NSF-IBP/RANN-Dr. Huffaker': W. Klassen to R. J. McCracken, 30
October 1973. See also National Academy of Sciences-National Research Council, Pest control:
An assessment of present and alternative technologies, Vol. I, Contemporary pest control practices and prospects: The report of the Executive Committee, Washington, 1975, pp. 168-9·
94 Klassen Files: 'NSF-IBP/RANN-Dr. Huffaker': C. H. Hoffman to H. O. Graumann, 26
September 1973.
91 W. Klassen (USDA Science and Education Administration), personal communication.
Following the 1972 reorganization of the UsDA-ARs, which resulted in the decentralization of
its activities, the costs of establishing additional regional and area offices were paid out of the
ARS divisional reserve funds. Prior to the reorganization, th.ese funds had been used by
Knipling to improve the connections between the Entomology Research Division of the Department of Agriculture and the scientists in the state agricultural experiment stations and landgrant universities.
96 Klassen Files: 'NSF-IBP/RANN-Dr. Huffaker': W. Klassen to R. J. McCracken, 30
October 1973.
97 Klassen Files: 'NSF-IBP/RANN-Dr. Huffaker': W. Klassen to R. J. McCracken, 30
October 1973, p. 2.
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Boll Weevil Eradication Tria1. 98 Adkisson was caught between federal agencies, which were cutting their appropriations, and the only alternative sponsor, the National Cotton Council, which was already in the pocket of the
proponents of 'eradication'. Moreover, as a member of the technical committee overseeing the Pilot Boll Weevil Eradication Experiment, Adkisson
was well aware that the National Cotton Council was supporting a program
that had failed to fulfil its ambitious promise to eliminate the boil weevil
once and for all time, and that many members of the Entomological Society
of America felt the same way.99 At this juncture, what had been simmering
discontent among the leaders of the Integrated Pest Management project
erupted into an open challenge of the United States Department of Agriculture pest control research program. And, once again, the prevailing political
environment provided them with an opportunity to challenge the federal
establishment with great effectiveness.
In the early 1970s, the entire research program of the United States Department of Agriculture had come under intense scrutiny. Up until that
time, state agricultural experiment stations were apportioned federal funds
for research in strict proportion to the farming population of each state. 100
The Nixon Administration sought to eliminate such 'formula-funding' so as
to reduce the power granted to the Department of Agriculture through this
funding mechanism. A controversial report by the National Academy of
Sciences provided a cover for this political campaign. The so-called 'Pound
Report' suggested that 'formula-funding' led to excessive duplication of
efforts and low quality research, and that a competitive grant system would
be far more effective. 101 This report was soon followed by another study by
the National Academy of Sciences of current pest control strategies and
prospects for the development alternative ones. 102 The chairman of the new
investigative team, Donald Kennedy of Stanford University, was very sym8

Perkins, op. cit. (3), pp. 139-141; Perkins, 'Boil weevil', op. cit. (3).
Perkins, op. cit. (3), pp. 127-39.
100 See V. W. Ruttan, Agricultural research policy, Minneapolis, 1982, pp. 81-2, and 255-6.
101 See Nalional Academy of Sciences-National Research Council, Report of the Committee
on Research Advisory to the United States Department of Agriculture, Washington, 1972. For
a brief review of the report, see Hadwiger, op. cit. (44), pp. 78-79, and H. T. Huang, 'The
USDA's competitive grant program and agricultural research', Agricultural history, (1988) 62,
pp. 270-278. However, for a more crilical assessment, see N. Wade, , Agriculture: NAS panel
charges inept management, poor research', Science, (1973) 179, pp. 45-7, N. Wade, 'Agriculture:
Critics find research stunted and wilting', Science, (1973) 180, pp. 390-91, and R. Levins,
'Fundamental and applied research in agriculture', Science, (1973) 181, pp. 523-4. Interestingly,
the authors of the 'Pound' report took research in molecular biology as a major criterion for
judging the quality of the research funded by the Department. At this time, molecular biologists, who had enjoyed virtually unlimited suPPOrt throughout the 19605, were also facing a
reduction of support for their research through cuts in the National Institutes of Health, see
Katz, op. cit. (81), pp. 194-200.
la! National Academy of Sciences-National Research Council, op. cit. (93).
9
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pathetic to the findings and recommendations of the 'Pound Report', and
Perry Adkisson figured very prominently in this project as a member of the
Executive Committee, as did John Perkins in the role of Principal Staff
Officer. 10 3The final committee report, Pest control: An assessment 0/ present
and alternative technologies, appeared in 1975 after three years of exhaustive
investigations. Not unexpectedly, it was quite critical of United States Department of Agriculture research programs in the area in general, and in
particular, it was extremely critical of the boil weevil 'eradication' program.
The Executive Committee complained that,
the agricultural research enterprise now lacks adequate capacity to conduct experiments on the large scale necessary to evaluate the impact of
changes in practice on a particular crop over a wide area ... [TJhe only
project of such scale to have drawn significant support to date, unfortunately, are eradication programs. 10 4
The authors of the report then went on to endorse 'integrated control'
resoundingly, striving to emphasize the fundamental differences between
'eradication' programs and 'integrated control'.lOj Finally, the Committee
expressed the belief that,
the promise offered by this general approach [integrated controlJ makes
it an appropriate candidate for high-priority attention by federal funding
agencies. l06
The report left the researchers in the United States Department of Agriculture very embittered because it seemed to imply that they were wholly
opposed to 'integrated control', even though during its preparation they had
pointed out repeatedly how they had made significant contributions to the
development of alternative approaches to chemical control that were both
'integrated' and 'biological', and had also argued that the merits of the boil
weevil eradication program had been judged unfairly. l 07
Notwithstanding the protestations of the Department of Agriculture, the
10) J. H. Perkins, 'Strategies for pest control: The NAS repon', Proceedings of the Agricultural Research Institute, (1979) 28, pp. 105-21; J. H. Perkins (Evergreen College), personal
communication; D. Kennedy (Stanford University), personal communication. From the very
outset, the committee responsible for this study was viewed as biased against the 'agricultural
establishment.' National Academy of Sciences Archives. A: C & B: ESB: X: 1971-1973. CNRI
ESB: Problems of Pest Control: Executive Committee, 1972: General. J. H. Perkins to R. A.
Carpenter, 28 August 1972.
1°4 National Academy of Sciences-National Research Council, op. cit. (93), p. 18.
1°5 National Academy of Sciences-National Research Council, op. cit. (93), pp. 380-99.
106 National Academy of Sciences-National Research Council, op. cit. (93), p. 3 86 .
1°7 R. Riley (USDA Cooperative State Research Service), personal communication. See also
National Academy of Sciences Archives. A & C: CNR: ESB: X: 1973-1976. CNR/ESB:
Problems of Pest Control: Review Process: 1975. E. F. Knipling to R. E. Green, 29 April 1975;
E. F. Knipling to P. Handler, 24 June 1975; R. W. Long to T. Shad, 15 July 1975·
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National Academy of Sciences report was very influential in the White
House Office of Management and Budget and also in its Office of Science
and Technology, and had an important impact in redirecting the efforts of
the United States Department of Agriculture away from 'eradication', and
toward greater support for 'integrated control'.108 Thus, although the Department of Agriculture still managed to obtain funds during the mid 1970S
to proceed with its Boil Weevil Eradication Trial, such funding was conditional on support for an Optimum Pest Management Trial. 1°9 This last
program was essentially identical to the one developed by Adkisson in Texas
during the 1960s and further refined in the context of the Integrated Pest
Management program headed by Huffaker. 110 But the tide was running
against the supporters of'eradication' programs.
Although the first (1972) Council of Environmental ~ality report to the
President on problems of pest control, prepared with the advice of the chief
proponents of 'integrated control', recommended that control programs
should not aim to completely eliminate any insect population, even 'eradication' in the classical sense - the broadcast use of chemical insecticides - was
still considered a sometimes acceptable approach. This relatively catholic
attitude was completely absent from the second (1979) Council report on pest
control, even though it was written with the aid of virtually the same supporters of 'integrated control' responsible for the first one. I I I It portrayed a
far more antagonistic relationship between 'eradication' and 'integrated control'; for example, the first principle defining the last strategy was that
potentially harmful species will continue to exist at tolerable levels of
abundance. The philosophy is to manage rather than to eradicate the
pests. 112
Here the term 'eradication' referred specifically to the Pilot Boil Weevil
Eradication Experiment, not any classical spraying program. I 13 This second
report served as the basis for President ]immy Carter's directive to the
108 P.M. Smith (National Academy of Sciences), personal communication; D. Kennedy
(Stanford University), personal communication.
10
9 R. L. Ridgway and E. P. Lloyd, 'Evolution of cotton insect management in the United
States', in R. L. Ridgway et al., eds., Cotton insect management with speaal reference to the boll
weevil, USDA Agriculture Handbook No. 589, Washington, 1983, pp. 3-27; J. L. Hamer et al.,
'Optimum pest management trial in Mississippi', in Ridgway, Cotton insect management, op.
cit. (109), pp. 385-407.
110 D. R. Rummel et aI., 'An appraisal of a Io-year effort to prevent the westward spread of
the boll weevil', Bulletin of the Entomological Society of America, (1975) 21, pp. 6-1 I.
1 r 1 This report was in large part the work of Dale Bottrell, a close associate of both Carl
Huffaker and Perry Adkisson, C. B. Huffaker (University of California), personal communication.
112 Council of Environmental ~ality, Council of Environmental ~ality, Integrated Pest
Management, Washington, 1979, p. vi.
1I J Council of Environmental ~ality, op. cit. (II 2), p. 10 5.
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relevant federal agencies, chiefly the Department of Agriculture, to 'modify
as soon as possible their existing pest management research, control, education, and assistance programs and to support and adopt IPM [integrated
controlJ strategies wherever practicable'. 114 The proponents of 'integrated
control' appeared to have won the day; they had marshalled a far more
powerful coalition than the Department of Agriculture ever could, and were
then able to force the Department to adopt their own agenda for pest control.
I I.

Conclusion

The historian John Perkins has argued that during the 1970S the American
entomological community was deeply divided over the merits of the two
principal programs developed during the 1960s and 1970S to address the
agricultural and environmental problems resulting from an ecologically indiscriminate use of insecticides, because these programs were based on incompatible appreciations of the proper relationship between humanity and
nature. The systematic development and use of artificial means to create an
environment completely free of any economically destructive insect species
supposedly reflected a deep desire on the part of the supporters of the
'sterile-male release' approach to the absolutely dominate nature. The proponents of 'integrated control' instead sought to use biological means to
maintain insect depredations at an economically acceptable level. This more
restrained approach, according to Perkins, was motivated by a basic belief
in the equal right to existence of all species alike. For this last group of
entomologists, the absolute control sought by their rivals was not only an
unobtainable goal, it was also an unethical one.
Perkins' account of the division between these entomologists in terms of
incompatible ideological commitments is at odds with the inconsistent arguments against 'eradication' offered by the chief proponents of 'integrated
control', and with the equally inconsistent assessments of 'eradication' programs in the two reports on pest control by the President's Council of
Environmental ~ality, which they had helped to prepare. These inconsistencies can be explained by considering the political and institutional environment in which the debates over 'eradication' took place.
The organization for funding of American agricultural research up to the
1960s had resulted in a tense relationship between researchers in the United
States Department of Agriculture and in the state agricultural experiment
stations, and especially between entomologists working to replace existing
practices of pest control with economically more sustainable and environmentally less disruptive ones. However, the mounting concern of the American public during the 19605 over a seemingly unarrestable destruction of
"4

J. Carter quoted in Council
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their natural environment relieved some of this tension as more funds became available for any research programs aiming to halt such destruction.
But later in the decade this atmosphere of relative conviviality began to
vanish, and finally disappeared in the mid 1970s, as the American economy
began to falter. Those researchers in the state agricultural experiment stations of California, Texas, and North Carolina, who led a national program
for the development of 'integrated control', were able to shore up their
program by drawing some very sharp distinctions between what they were
doing and the 'eradication' program promoted by the Department of Agriculture. By drawing attention to a particularly popular view of the relationship between humanity and nature, which seemed compatible with
'integrated control' alone, they were able to enrol on their side an ally
previously shared with the researchers in the Department of Agriculture,
namely the 'environmentalist' movement. But this move could not have
succeeded if the appeal to 'environmentalist' values to distinguish between
the two programs had not attracted the support of the Nixon Administration. The Administration was already predisposed to support the national
program for the development of 'integrated control' as a ploy to undermine
the power of the United States Department of Agriculture, and was also
seeking to capture the support of the 'environmentalist' movement. The
appeal to 'environmentalist' values served to cement the exclusive alliance
between the Administration and the proponents of 'integrated control'. This
account in terms of political alliances, however, does not necessarily mean
that all the appeals to 'environmentalist' values were motivated by political
opportunism alone. It is quite likely that some of the proponents of'integrated control', such as Robert Rabb, genuinely believed that the their strategy and 'eradication' programs were predicated on fundamentally different
conceptions of the relationship between humanity and nature. Carl Huffaker
and Ray Smith certainly expressed some reservations (albeit very ambiguously) about the legitimacy of eradication in writings for their fellow supporters of 'integrated control' well before the 1970s. However, the
importance of these reservations must be tempered by considering H. C.
Cox's view that no one truly believed in the idea of 'eradication' - the
complete elimination of an insect population or species - and the more
pragmatic, institutional concerns voiced by such important figures as Dale
Newsom.
That the ideological differences between the chief proponents of 'integrated control' and 'eradication' programs, by themselves, were of limited
importance to the long-term evolution of more ecologically sophisticated
and less environmentally disruptive pest control programs becomes rather
clear by taking stock of the achievements of the two programs by the late
1970s. 'Eradication' was not a 'once and for all' solution to pest problems, as
had been promised before Congress. The Pilot Boil Weevil Eradication
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Experiment and Boll Weevil Eradication Trial were in practice long-term
suppression programs based on the use of multiple tactics, and the exploitation of crucial features of the reproductive ecology of insect populations.
This divergence between promised and effective achievements had been the
main source of criticism by the Entomological Society of America and National Academy of Sciences panels. The term 'eradication' was eventually
dropped in favour of the more cumbersome, but more accurate term 'areawide population management'. Was 'integrated control' any different? The
notion of 'economic thresholds' certainly lent distinctiveness to the approach developed by the proponents of integrated control. Yet, these thresholds were more an ideal than a practical reality.!' 5 In their absence, all that
remained of 'integrated control' was a pest control program based on the use
of multiple tactics, and greater consideration of the ecology of insect
populations.!!6 In sum, notwithstanding the intense arguments about the
fundamental differences between 'eradication' and 'integrated control', from
a practical standpoint, these strategies could not be distinguished from one
another (except, of course, by looking at who was implementing them).
They had a lot more in common than some of the parties to the controversy
believed was the case. They both aimed to establish a new approach to crop
protection, which was informed by an awareness of the enormous environmental disruption wrought by the careless use of pesticides. In fact, at
present there is a growing recognition among most entomologists involved
in 'integrated control' and 'area-wide population management' programs of
this essential unity of purpose. This rapprochement, whose social roots are
beyond the scope of the present study, is captured in a looser definition of
'integrated control' that is less specific about tactics and goals, except for the
aspiration to reduce the adverse social, economic and environmental impacts
of pesticide use. I17
In sum, entomologists need to take stock ofDavid Pimentel's recommendations for the future development of pest control. Motivated by concern
over the continuing, explosive growth in the use of pesticides throughout the
I I I See Klassen Files: 'NSF-IBPIRANN-Dr. Huffaker': H. Hoffmann to H. O. Graumann,
26 September '973. It is very difficult to determine what variables should be taken into account
in the economic decision making model, and this problem is aggravated by the lack of critical
knowledge of population dynamics. Under such circumstances, it is even more difficult, if not
close to impossible, to build the integrated ecological and economic models needed to esitmate
these thresholds. Council of Environmental ~ality, op. cit. (112), pp. 21-3; B. A. McCarl,
Economics of integrated pest management, Special Report 636, Agricultural Experiment Station,
International Plant Protection Center, and the Department of Agricultural and Resource Economics, Oregon State University, 198 I.
116 D. Pimentel (Cornell University), personal communication.
"7 B. Croft (Oregon State University), personal communication. See also B. A. Croft, 'Integrated pest management: The agricultural environmental rationale', in R. E. Frisbie and P. L.
Adkisson, eds., CIPM: Integrated pest management on major agricultural systems, College
Station, 1986, pp. 712-28.
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world, this senior figure of American entomology and early champion of the
'environmentalist' cause, has recently written that,
progress has been made on pesticide problems, but Silent spring is not
entirely behind us. Pesticide use continues, and the quantities of pesticides applied grow annually despite support for IPM control ['integrated
control']. In future decades, as the world population grows rapidly and
agricultural production is stretched to meet food needs, we should not
forget Carson's warnings.
Pesticides will continue to be effective pest controls, but the challenge
now is to find ways to use them judiciously to avoid the environmental
hazards and human poisoning that exist today. With this goal for research and development we can achieve effective, relatively safe pest
control programs. II8
But the answers to the growing use of pesticides and the environmental
problems caused by their use do not lie solely in future conceptual advances
in entomology. They also lie in greater sensitivity to fundamental significance of the ever-changing interplay of the institutional, political, and
economic factors shaping these advances. There are lessons here for entomologists, environmentalists and, not least, for historians of science.
Jl8 D. Pimentel, 'Is Silent spring behind us?' in G.
revisited, Washington, 1987, pp. 184-5.

J. Marco et al., eds.,

'Silent spring'

